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ABSTRACT : PROBLEM TO BE SOLVED: To provide a network and an edge router that can build 



an access group network by a VLAN(Virtual LAN) and build up a core network with an 
MPLS(Multi-protocol label Switching) network so as to provide a multi- protocol L2 
VPN(Virtual Private Network) at a low cost with high scalability. 

SOLUTION: In the network where the VPN is formed on a common share network and 
communication is conducted within the VPN, the core network of the VPN is formed by the 
MPLS network 110, and the access network to the core network is formed with the VLAN 
101-104 and edge routers 111-114 that perform an interface function between the MPLS 
network and the VLAN are provided. The transmitter side edge routers convert a packet 
received from the VLAN into a packet with the MPLS and transmits the resulting packet to 
the MPLS network, and the receiver side edge routers convert the MPLS packet received 
from the MPSL network into the VLAN packet and transmits the VLAN packet toward the 
VLAN belonging to the same VPN as the transmitter side VLAN. 
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miftixmmz'tm-ybv-riz&^x. 

7«jVX<{ •y+MX'WiffiaTMimfct&tMz. VLA 
HXm^TtllHzfttZTt-txmiBllLL. 

J*fIffll?)X 7 l^-^VLANa^SftSft*^ . y 1 % 
•yi^A— *liMPLS|H.fc OSflL^MPLSW^ -y h£VLAN 

-wPMzmtz vLANtcifiittr a©** , 

^fc£^ktl>lf*JllEf^*7 h»7-*. 
Hl«a 3 ] I5IEX -y *JH^9\tVURW y b IZ-& 
ttl&VLmmtiF<yiB)tmJ50)J<1r bUZist /I I) VPN 

iHflffllX 7 ?<2VLAN;\'^ -y h OVI DCJE tfcVPN? 

f£VPN5^£:TtaMPLSA^.y 
1/CHPLSWciSHiU 

WBfflX 7 ?liNPLSfl i 9»I LfcMPLSX* 7 b 
fc*4*l*VPN5^WCiStfcVID«:#tf>, RVID«r*1" 
£VLANA-3r.yb££j£U KVI D#^rf VLANCj&ilJ-f 
4. 

i t tmt -n mm 2 k«w>* 7^7-?. 
imm } Miax ? ^-m. sfira^x 7 5;* 

-r&KjMffl^/l/Srgfilix -y ViV-9<nr H UXlzft 

m^ximthi—riv^mx., 
mm^-yViv-nt. bm9mvrbvx\z 

•y s^-*KJ6tfcCiSIB5*OI/£:R*>. fjieVPN^^ 

frRVmmy^vtttsmswr'y b £±j£LTMPls 
z t *• && t -r i. s&$b 3 iBtto* /hv-;. 

[tiM 5 ] m£vPN£«MW* VLANCSatiX - y 

$%m.<r>T buxbx. •■/ : J)i>—?<r>7 b ux*mz LT 
mm^-y s Jt\r-9£3tiS\L, &x-y =J)V-9\t^m 

iiftfflx.yi;;u-^fi. KW-rau-f-yT'T-TVu 
<k 91512^ -y KWSBfeCJBtfcSatx .yyV^$ 

[H*«6J ft**?h7-?±(CVPN*»lfcU MPL 



77 *XM£»dW4 * -y h V-9 lzm$> x 7 
9tZii^X. 

^mmm)tmm^x-htm7'<jwftmz 
mmimmm^x^m^^.^tih^7- y biz-t 

**l*VIDWBtfcVPN5'</l'*£tf>. f£VPN7</U£-& 
tfMPLS/^ -y h L-CMPLaBCjSaj-t * MPLS/** 7 

Httfc£fc*^fc*4iJHIIBx?s//U-*. 

[ hm 7 ] tiiiax 7 V)v- 5 \m,z . gmMox 7 

^5rSft(ix 7 i^-*c*»5s-rcBtt -rmmm 
mi. msmw 

rty- 7 b<nmm.r b vxizm tfcgfix ? 

^*^>. ^teiSffl7<;HS1t^J:0SftX7> : ^-^t 
JtEt^SBSffl7^&^A. mfavPN5^&tf$££ffl 
y<jls£-&tiWLSs<y 7 h 5r^-TI> . 

z t t?z>m$m e ie«ox ? ^u- ^ . 

[19^8 ] MleMPLSM-^-y h^fiit^i. 
UiavpNJttriWSffi^VLANfciSgM-ixy J: 
OS^nT < S^x 7 Vil>-90>7 Y VX b |gx 7 

tfciiifesftx 7 . 

; fc k ^-sis*3i 7 lemox 7 ^ . 

[IS*3I9 3 «**-yh7-^±i=VPHfc»|fiL. MPL 
SWCKVPN«03 7«*JBJ«L. VLANTK3 7-«t:*W4 
7?±xm&fB&t&*vb 1 7-7£.iSM>x.v&V- 
?IZ}5\^X. 

VLANi^iff (VID) t mmnxkhmvKiwttfez 
miy—yj^m^xmsmx vwtwT-v biz$ 

ttl&myKiUlzfotMlDZXito. miDZStsVLPH 

mitzzb*mkb^h ! mm<r)3--yi>)v-? . 

ffS^JRl 0] ftW*7 h«7-7J:fc:VPN£#jaU M 
PLSW^EVPN03rffl*»lSL. VLANTK3T«t«1- 
&79*xMZB&th*-yb r 7-9[ziiVh3L'yi;iV 
-flz&^x. 

VLANaMiff(VID)i:VPNa»'PF"C**VPN5<;I^)*f(E* 
BuI2r-y;P$:fflu-CVLANJ: OA^-fl.^'^ y 
PLS^N-r .y h££j£LTHPLSfflCB{frf 4HPI^<3rv h 
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£tl&WHyKMZfB£tzm£-$i)t>. KVID$r-^tfVLAN 
Jljry h^^L-CMPL»Mtii-ri»VLANV^-yh4j« 
ft. 

C0001] 

(Virtual Private Network) Sr^L, l£VPNflT'iIfI£ 
3*-/ h7-?&tf*3i*y h7-^±tVPN*»JS 
U 7*^X4 vf«tSEVPN«)3 71B«:JB«L. VLAN 

(virtual m)z-w&Tmizm-z>T9*xmmtfL-t 

[0002] 

JG. I*. ffi^SfcfflSfcSOti'iSW**. X. 

t. VPN(Virtual Private Network)S«A«B3«S*u£< 
«flS*lTV*. VPNfcti&M-yh'?-^^-* 

T'J>9, T?±Z-f-;<. WAN;U-?, VPN$fflgE??£ 

!EEE802.1QOVLAN(Virtual LAN)(C J: l>3j?£, IPsec{C«fc 
MPLS(Multiprotocol label Switching) til) 

[0003] VLAN(iKgLAN) «2, * y r- 7-7 fcSNSS 

Vm-?iV-7ftVfih1Xh. HSrSVLAN^-ria 

£WUf&f>^\ VLAN£gg«- 4*«Ctt. (1) 
b^-XVLAN, (2) MACTKWXt-^^-XVLAN, (3) 
<-XVLAN&t>'£>|>. Zcr>?-h, #-h< 
-XVLANJi, X-f •yf-y/>'N7'(switching HUB)±<7)fe 
hJHtfCHWtVLAN^-T-J&JgjR-r***"?* 

\sx*<-x\,zLzviMyiv-rZBtfL-thi><r>x\ s 

[ 0 0 0 4 ] H 1 8Jitf- h*-*VLANS)fl||£0rc* 
9, X>f >yf-y^N7*SHB(?)«aLAN^-hPl-P6C^fl 



W«y n y^^S*^'«^$ii-c^S . LAN*1?— hPl 
-mty^-ruzmL. \mx- vvs-mi7)v--?2 

K**X h 7 U-A{i^-rirt^$*<7)*£7n- 
^-770Jg**^iHf|$^7*D 
- h 7V-A{±/;l^-r2rt^S*c7)^t7n 

-r-'=^Xr-$;flS. X, 7^-AOi*£li|5]-/n'- 
rrtTlrbfl, JMr4VLAN*0U-7*l. 2l3<OjifI(ill 

/U-7MIM Wi7D- *X b 7 U-A*^S8*fc 
[0005] VLANTteLAN;tf- r-P3?)J: 5 fc«*Z>^ 

-row **o tea* ltks&* s 1 1 s . 
7)\s-rm$.\-&<r>xA -;i-v7>\-7-\zmL>-f . m 

1 9fcijrf J: 3t1ffiRfiOX'f y^>/v\7^HBl— SHB3C 

YZ?iV-7HCth Z b t>T'# I. . -rtrij 
*>, #X4 •y^y^A7SHBl~SHB3^-K-hPl~P3S:^ 
^-7-fbL. ^^-TCS^-CD^lHPffcSVLAN ID 
(VID: Virtual LAN Identif ier) tft&tt t Mzmfc? 

hfr-fci&mmth z t izx mmmmiztKtfi 

^*^OVLAN(VLANl~VLAN3) tW^tl Z t tfX'Z h . 

ziiizi <o , m-wLmizm-tzv&ttmmmizm 
tzzk%<. t>tM R-oma* •/ h 7 - ^ (c««t 

[00 06] ZZX'97ttt\i. IEEE802. WiZi. *)Wi 
mitZtlf^&X'hl. ?yjy&X'\t. VID$tMAC7U- 
MZ9?t\^0 mite I. ZCD7?*^*ry\-tMz 
MAC7W- A.XM&. ^^ft^MAC7U-A2:SfiL7tL2 

xa y^HxA v*y7t\7)\t?wm*im^. % 

[ 0 0 0 7 ] 02 O(SVLAN(IEEE802.1Q)«OMAC7U-A 
7^-77 hXhO. Ml(iMAC55$fe7h'UX(MAC DA) . M 
2J4MAOMi7crHU^(MAC SAh M3(i^^. M4fi^-f 
7, HMilP^T- y MIP'V-y^TTCP'Vy^/T-^aO-e 
*«. ^^M3ti4^M hX'mfi!c$^. ®TPID(Tag Proto 
col Identifier), ®JL— 1f77-< ^'Jr -f . ®CFI(Can 
onical Fotmat Indicator) . ©VID(Vitual LAN Identif 
ier), ©length, ©RIF(Routing Information Field)£ 
^ IX V ^ 6 . TP I D0>ffiJil6a6R?81-OO<I EEE802. 1Q ^ / 

^-A^055tJitt^3h*-y bT'^Uet^, CFHi^^ 
'V-y^tfcttSRIF fieldO£S£^-r*>?), VIDttl2f 
••/ hfiJ^N'-^-A-^LAN^iJ^T'^O, 2 12 =4096fflW 

mm%i-hzttfxz&. 

[ 0 0 0 8 ] 0 2 1 UVLmnZmmX't) 0 . PCl~PC4ti 
y\'V3yJg*, SHBUi.-K-hPl, P2(cy<y3>^a3fiPC 
K K2ff®mtltim<7)XA ./fy/A/, SHB2Ji--K 
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-r-Pl. P2Wayffi&(3, PC4jW88$fifcSB2«) 
X-i yf-y/^r, SHB3<i--K-bPl, P2(Cgtl. §S2<7);2. 

A7\ RTlilfBOX-f y?-y^A7-SHB3?)tf-bP3£& 

Bl.ai*fi-HX!K-hP3*^LTJB3^)^-f v+y?/\ 
7SHB3itg^l/tW&. 

[ 0 0 0 9 ] fltl. 3yffi5*iPCl,PC3liVID=10 
*>SllWLAN£«jfcU 312. SWW<y=i:/«*PC2.PC4 
{iVID=20S2«OVLAN5rlf«L, X. *4 -yf-V^TSHB 
l~SHB3tf>4Mf- hPl~P3Jia+WiDHT*f J: 0 
JP-rftSfUO**. fi, 2O0>VIDJ|$: Mi 
2o*)*Oi—7 , fc:»t4 fcWt*t . ^7 3 y4B3RPCl3&» 
6^7 =iyiB*PC3fcW-y r-£i* fit" xya 
yS*PCl(i a. . y ^fcy ty 3 yS*PC3iOMACr F fc 

•y h*sK-MJ:DWIUi»l*4 -yf-y^v/SHBl 
li. KsJf-Mwa-Tft VUN*)VID(=10)£^ftfftJg§ft 
TV^-f-^J: O^ft. SEViiMOSr^tf^fcSte''* 
4r-y hWtJnLTVID=10c7)--K-HP3J:Omai-ri». El 

tit— b PI . P2 £tf LX&2A fyf^A 7"SHB2{Ci*ft $ 
ft*. SB* 4 v+>7/s7Smt9?m'Vrv b** 
H#*-*Uf . ^/Srfl-l/CVMOOJtf-hPU Dytya 
yJg*PGfci*fr*-*>. 

[0010] A*y 3yJKsPCl*»4>M^il^r» 
^yayfflsfePOlfcW-y hSri*ft-T-i.^&, ^yny 

S3fcPCl(± 1/ >f -V2^ y ? RTOMAC7 b'\/A(l"4 

r ( I P^ -y *0 y 3 y«*PC4c7) M - W7 F < I P 

7 f ux)ZGt&'W- -y h * saiai-r * . -y F 

S---K-MJ: OSftUr&lX'f -yf-y^ATSHBlli. IS 
Jlf-MOM-f* VLANc9VID(=10)£-f-77U<fcO;R#>. 
KVID=10££tT 9 ?*%m>Vr -v V KttjD LTVID=10tf) 
*-hP3A0aaJl-S. y^-y^A^SHB3(±K 
£fl^ «yF **ff)Z £VID= 10^WfS^-NP3J:0 
iSaJI-S. ;l/-^RT(iA^. y FSrSfiffttf, 
^-V37KUX2:#H3LrviDffi2rl0*^20tggHL. *> 
O. rc$r„ hc7)5g5feMAC7^L-X^M-y3y^*PC4cOMA 
C7 H iz £g L T ty -y F £ F Pi J: 0 tfi-f 

s. J-m m.?m%>ty~t hus&xj y^-y^Ts 

HB3tfMf- F P3 , P2 * ft L T SfS2X ^ y f - > /a 7SHB2 1 
>Mft£ftl>. §12x4 -yf-y^v/SHEli^ttSAC*- 
•y FsFSHWltf . ^/^?l-LTVID=20^-hP2J:0 

mmrn^T-^ ( 4 y f 7 * y f ) ost#*s* tm 

Ltetfh. <WftftLAI^oa»t*ttt«SST*. *y 
[00113 WKm&?Z>*mt LTMPLS(Multi P roto 



col label Switcing)t J: 6 MPLSli. 3* 

9 is a y t v * 0 mttm*wm& « (ti&mttlfiK) 

OlSfcfcfcfcfcitrTnFa/U-C&S. MPLSfflti, IPa'^ 
•y MC3*?->3 y*aBW4fc«>«»rL^7 -<-^H 
f labelj5riIJaL. ^-y labels 
KtfOlabel ffiSrpop. pusht fZ liswap LT IP/ ^ y 
K^fflWi. ^eOMPLSlc.tWf. IPcD3*?^ 3 yS! 
-t-b'XSrgfitT'^. 3?^>-3 yfttc-b^f * 

>Jr SC. $ffl^^©¥gfc^SlP^ 
fflH^-t'x5rlPfflTa^<S«-r-l.-i* i T#. M 
«tscalability<OB^*ft-C**. X. MPLS^ffi^TV 
PNS-ffllg-r&^rffi* 5 RFC2547BGP/MPLS VPNst LT^S 
^TfcO. i«lFCffiKJ:9. >fy^-^-yh'7-^± 

tip mi®fcfhz\ttf&*h. 

[0012] mplsj±, u>f-v2t \?mv>*mzm.m 

t>tlh. 'MftW-tteWty-y h«OIP^>y^5:#BSL 

&mitf. w^-yytiz^-yymizm-r^ti&izbei t 
s^^TKaaasa-f & . 02 3JiM>Ls^ii^Ert* 0 . 

l~5JiMPLSfflyP-^T'ftO. HPLS/P-^l. 5{±MPLSffl(7) 
jMSkfiNSW-Sxvx'yP-^^aijjtL. MPLS;P-^2~4 
{JMPLSifflrt<037/l~-? Srffl^-fS . x 7 V)V-*V,Z 

v y'/W- ^ 5CIP7 K I'XIO. 1. 100. 0/24££-f S555tc7; 

fltl7y/l-^l. 5StLDP(label distribution pro 
tocol)tC^oTLSP(label switched P ath)#label ^ffl 
v^TISS$^, i^)LSPS»jjW6*MPLS;P-^l-4K: 
fi5<;l-f-7'Ma~4a#ffr£$fl.& . 

[0013] **i»«.s{cfcoT . Mmwrnw.^ 0 

IP/n°^ y h Sr-StrMAC? 1^- h.1?\j)-fh b » x -y y';U 
- ^ l{ir-^5:#B3 LTMAC7 U-A tMPLScTKv. y y 
■C* I) shi y ^ (Wt 4 ) SftJn L . fgsh i -y 
label f ield(C label fc LT '39j £ftjDL ( P ush)\ ^MP 
LS;k-^2lcrS]{fCi2llrrS . MPLS/U-^air-r^2a 
*#SHLT label f39i Srlabel >37j Cft (swap) . <X 

ffmsn^mzftiixfflit*. MPLs;w-^3tr-r 

^3a^#BS LT label '37j * label ^36] t#tt#X (sua 
pL ^MPLS;l,-^4t[fil(tTjifi-r4. |5]«C. MPLS 
)V-9 tot^-? )V&*W$XX label f36j tjEtfclabe 
1 r Popj£Stf>. label 5r7;Ulb (pop), KOMPLS/U- 
^5t|flUrcaHi-f 6. X-yy>-^5«±label=5yK7)7 
U—A$rgfrfWi\ MAC7U-Aj:0MPLSiOshini's>y 

[0014] MPLSffl/U-?T'J>£LSR(label switching 
router)(i. ;U-^-y^x-7;Hff#^t'c7)IPSO^K 

ffl*&*LTv^*. 'T^*>. LSWiiPco/u-f-y^r 
d h 3 ;KR I P . 0SPF& i: ) H88 tiB o T . LDP ( 1 a 
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bel distribution protocol ) {CftoT 7 

[ 0 0 1 5 ] 02 3(i7</^^IS£OttffiA<0SiBJ|a 
■C*6. 955feSg*^BHOx-yx;U-^T'$)I.MPLS7l,- 
?(LSR)5teOSPF(open shortest path first) &£tfD/U- 

0 ±M<T))\r-9 (LSP) 4£;£ft , >. WJV- 9 (LSP) 4fctt L 
label&;>OU=LT7U-A£i*Etit Si 3<£fg-f Si: 

5S5fcffi3fc!SB01P7 F b*(=10. 1 . 100.0/24) 
6. £*l(C.J:'?. MPLS/U-:?(LSR)4ti£VvCu.& label 
tt<=36)£**>, A>o. ^-f->^TDh3;U5r^ot 
gflffllMPLS/U-? (LSR) lt|fl|36»a MPLS/U-^LSP3Sr* 
ft. KMPLS;P-^LSP4(CJtLlabel^f36jtLT7U- 

h* l/X (=10. 1. 100.0/24) SriM-S. . X, MPLS;L—?LSP4{2: 

^^T-TVMa&ffrS-ts. ^w^^It-/^ 

(i. (3) local label (=36), O outgoing label (=pop lab 
el). <3> prefix (=10.1.100.0/24). ©MPLS;U-?(LSR) 
5fc£>outgoing interface(=ether 6). ©Next Hop(=HPL 
S>b-*(LSR)5tf>IPTFl/X)fc*X/CV**. WT. 
fc. MPLSFfl^-? (LSR)3,MPLSffl;U-^(LSR)2(i7^ 
T-7>3a,2a£ffr£U X. Xy y/t—*? &SMPLS 

(LSR)l{±7^-f-7*;HaSr^-fS. 
[0016] icotfjgfcfcwc. 555feIPTKUX10.1.1 

oo.o/24^iPA-^.y h- zt?mc7]s-j>mmmm. 

X Ox y V)V—9\*.\,zKh-$h b . 02 2-efjiHJJLfci 
otMPLSffl^.y^^^jn^n. label fieldC01abelffi£ 
push, swap, PopL^A J ^MPLS^5:fEiSL. x-y^/l— 
?5a J; 0 MPLSffl's -y ra>m$ftT%5fcffi*i!«i*<l 

[ 0 0 1 7 ] 0 2 4 (iMPLScT)^ . y ^-c*> 6 i'A's y 9~{s 
h i m header) Offiit fc L~f -V2 7 U - A (MAC 7 U- A ) K 
fcJ-fS^A'v-yroffAfia^S-C'S)!.. 0*. Ml(± 
MAtfaftTFl^MAC DA). H2(iMAC%fl7CT H L-X (MAC 

SA). M4li?^7\ M5fiIPA'^.y KIP^ •y^/TCP's y 

r/r- ? m x-h h . M6<i xsin^yytx?^ v rfa 

t^ASftS^A^-y^-C&O. 20t'-y relabel fiel 
d. 3h' y r-<7}EXP field. 1 t' y NCOS field. 8t*y r- 
<7)TTL fieldSrWLTOS, MPLSf-fixA^y 9<T>7,9 
•y ? (£S) *^Itlt'J> 0 . X ? -y 9^ S d t IC J: *) VPN 
t=5ri)*>. 02 5 (A) (C* 
-f J; o tlOCOIPVN-T" y r- t^OOxA's -y ^M6. M7£1| 
fcrt!Ki*^l>. 02 5 (B)£5jrfJ:3K. SSlW^y 
9W» label (Pe'JIlCOlabel) &MPLS* -y h V- 7 ftgflCD 
§£i*ffli: LTiSfflU SS2<7)label(|5g/I2<7)label)l2x-y 
v/U- 9 1 . 5lC-?&#o ^IsllgWPN^iSSiJ-r § £ftf$ffl 
-T&fc*.. ^201abel{iVPN^ijffl^ffl^5, 

ZthX'ZZ. 

[00 183 02 6{i2O<7)label$rX^-y^LTIP-VP 



NSrUst &ms/vpmw i nmx'fc o . x -y x7u-?i, 5 

SrtfLTVPN AcOi— f*<jifi1-|.tc7)i:-ri.. ^ft. 
X -y -J)V-9\. 5<iJL— flUIS-f > ? 7 x-TJjifiKVPN 
-lD(VPN^im$rfiJ0S-C§. 0T'{i. X-y^-^1 
teVPN-A-'M r-V-^Tr-'UT.^.mO.Xfc 
WEtTVPN-II^B^IiJOS-C. X. X-yi^-?5<iVP 
N-A-t-f r-<?)*y h-7-7 7 KbX=192. 168.1. XfcftjE 
LTVPN-H^B^SIO^T. VPN-B-^-f h£7)^-yh7-^ 
7 H \sX=m.lll. Z. Zt^fJC LT VPN-I D=14^ S>j 0 ST 
6. L*>l>f&. SftlilX yi;;P-^5<±iBGP(inter bord 
er gateway protocol) ttafoT. VPN-ID/* -y r- V-7 
7 K bXOa^fc^tlabeM&iMfillX -y ^ 
-^H:fflj5]-ri>. iBGP{iTCP«3^^^ 3 y5r5goTg 

3;Uc(s!^TMPLS^c7)X y ^ftM-f l»;^^|5l±#3 

7>i-?£mmLxwm®cr>m%zt&. m^mx 

{i. S<iilx-y ^-^5<iiBGP$r^oTi*fiiIx -y x 
yP-^lt. T192.168.1.X. VPN-ID=13j <7)y<MZ<3i 
T'ilbl.tiittU. X. 'ZZZ.ZZZ.Z.Z. VPN-ID=14<7)7 / ^ 
vm'4j-C$>&i:ii*u-1-5. ^OffifSSrS^tr. Xy 
x/l/- ^ H±VPN-IM5 l,Z 7 ^;Pr- 7*/Ha . lb£f£l£1- 

[00 193 IXhtMffLT. #MPLSffl/U-^J202 
2. 02 3T1ie H /1L^J:^LDP(labeldistribution prot 

ocoDtci y)j^-v \-zmsmm>x'mmhtzit><?>7 

•y y^-^HC5g5fel92.168. l.XOMPLSlsSffl^^fc t 
-C'5j«n$il. X. 55$feZZZ.ZZZ.Z.Zc7)MPLStejIffl7 
<;Pt LT'5j*>'ji»$ii. 7^7-^14, lbicii 
Jp§itl» . ULh07'<;PT-7';Ha*«$ htz^miz 
fe^T. VPN AOX-if^-f h(jSfl7CVPN-ID=13)*^lP 
A-7--y h^'A^St . X-y X>-^l(iSfl7CVPN=13 
S^5S5feI P7 h* l-X=192. 168. 1. XKS^V r- 7-;Ha 
$:#BBL. VPN«SiJffl7^;K=3). MPLS3giIffl7^/K= 
5)S-*ft. Cfl^ocO^^/USr^^ y M:W4-LT3 
7)V—9Uzm,-$h. 3T/U-^2l±MPLS3giIffl7^ 
(=5) ^#B3LTlKjSiaa&ff^. gftfflx.y i^-*5 
•/ N t . vPNf JSiJffl7<;K=3) 

LTisivpN*>-vpN kx-hbtmuL. y^ivzmm 

h$:VPN AOjl— f-tfvf htf5*fc:iSaj-f 

|||^«Xv^l'-^t^myXVPN-ID<0St3t'{tr-7*;l'*« 
iS<t^.it. «-T-7*^tciMfi7cVPN-ID5.l/5g5tIPr HL- 
X WH*-&*>*C«ffi $ £T mmm y^t MPLSK 

[00203 027 <3MPLS/VPNs<7)f&BfJ0T'£> 0 . ilfl 

wxhh. mtru/u y^msm. i2.i3.i4«iMPLSffl 

OX y z/lZ&SthyuJ^ /X -nJ)V-9 (PE7U- 

9). \$~-mm\sMMzimt&-37)v-9 . 21-24 
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Itm&i'XTM'f >by*-y hh 2<r-2&\$.\m&i'Z 
r Acox ■•/ i/iz&WtthW&Z- v zSt\r- 9 (CE/l>-9)X' 
hh. PE^-^12M5l42l©l<OMPLS^-9-,if-M,. 
-3. VPNUtaWSJP-^T**. fSfifflSPE/i^-^iCE 

vn'^-v hS:jMiiJ-f5. 02 1 (r>mZ'\m& t sX"rJ*2\. 
mzX OVPN AjWftSSfu 111:^^x^23. 24t«t 9VP 
N BjWBj£S*VO*S. ftoT. VPN-ArtiO&ragyXr 

■*\ VPNHWiH^K7?-fe.*t4£i:ii-C#*ir\ 

h«(c. vpN-Brt^a*agat,vpN-Brt^)iS3iasit u> 
HtvpN-iD^Mosmar. ffi<%fegy^-7-a^7? 

■fe*S;h.*£fctt«r<. X. fflJ^fefUiT-^tfiMfiS 
[0021] 

viDtiijosT*ifcT, sat, s^isfiiSff 

■CVPNfc»jR-C* . U&»U VID7 4-/U 
Ftt**12bitT*iJ, lOiHMC-*-**:. 4.09612 T'L 

IDS-S^tSi— f im*>tlt:%r&tZtfmX'Z%< % 
0 , *»^fc*«ffc>®!£v •/ h V - 7 

"f, &5Stt (^-5t'Jf^ ) jWKvMSJHtfft 

4. -*\ MPLStiivPNflKSifcfciWf, vpum\?£ 

label ^$te20t'-y hTftifcft. VLANti* 
t>h. t^L. MPLStiSVPNflBSffi-CJi. x--»f<%S 

mm&mm & % mmzWimmm^mm^ 

[00 2 2] J^JO. *»UJ«>BWli. *yh7-? 
CfcOT. VLAN^fESwitchingHUBT'T^-feX^-y h7 
-7£flHSU MPLS*f£H'-?T=i7*-y h7-?£fl§ 
Sit 6 i. o tLTSflf5reaTJI.oXir-Mt«)»V^VP 
NfcftflW" &ifC*6. X, *»^IJ«B««, VLA 
N k HPLSHK A y 9 7 x -X h Z t IZ£ 0 VLANt M 
PLS*<tt#T' S 4 i 0 £ I , VLANA> &MPLW);& 

mm^z'nt ixoiztx. $r- 

;W4 <fc£3gtt) OKiWPH^flft-riCfcTfti. 
BflcOSiJcoeWii. ittt°B»077*X&KVLAN#fc;W-y 

mmt&z t x-mmm-K^xy-^mm n 



PN&flWtt*KC. IPJa^IPX.FNA. Apple Talk...* 
[0023] 

[HKteWSWifcA^S] ±EiW»4*»!B<oai 
tciixlf. ft#*-y h7-?±tVPN2rJgj£U fSVPNSr 
fl-LTilflfrfi^-y h7-?£i>VvC. 7*^vU«y 
f-«rVPNtf)3r««:»JWii:ftK:. VLANTR37« 
fc*«-&7?-l:.*«*#jSU y<l\sXj -y^fflfcVLAN 

h*w y * 7 x -mmzm? hmz z tit, y<,v 
x4 vi-mnmzmi&zbizx'omitetiz. z<n* 

■y h 7- 9 IZ& . ^^71 -X^StiMPLSfflCOffl 
CR»t«.*l.fcX -y iSfr-?lz£ 0 «jft-C* . iMttffll^X 
•y ^VW- ^ liVLANA 1 4> 3*1* t ty y b & MPLS W -C jr 
■y M^&L-C7^X4 -yf-fBTfeSMPLSIBCaffi 
L. SmiPJ^x-/^;U-^<iMPLSffl«fc OSfiL^MPLSO 
Wr y b^yim<7)^y y b iz$a& L . iSVLAN/N'ir . y h ^ 

iMftffllVLAN [5]-WPNHai-|>VLANtCl6](tT3afi-r 
4. 

[ 0 0 2 4 } X y J/yP-^JlftftWfctt. VLANOVN-^r -y 
Kt*4*l4VLAiaaW (VID) tm£0>X*v htZ** 

fcVPN5^**«>. RVPN5^*irt4 MPLS/N'^-y 
h ^^LTHPLSffltci** Sfifflx-y y;P-^{iMP 
LSffli OSftL^MPLS^^-y hC*4<l4VPN5^fc 
JEtJtVIDS:^, KVIDfe^rt4VLAN/^«5f b£&M 

tmotf^-rviPMzm&t h, 17^-? 

»i. gfi(PJcOx-y>''^-^(Cf6]ltTMPLSy^.y hfriMtU 

&£$ft£3^£#£t-|>3^ffi7^£gfi{fflX.y;x 

i*fi(|]x-yx/l,-^<i. y^vK^jffitMACK: 
JSS t/igftx y v/u- ^ SrS*, i^7^/U-f-7;P<J; 0 

[ o o 2 5 ] x. ±3Bsm^femfH2izxtia . * 

W^-y h7-7±(CVPN$:^L. MPLSfflTl^VPNc7)rJ7 
«9^fi£L. VLANTK37«tS«-67^-b^lB*»lS 
■*6*-y h7-^lCt>(tl»X yi;;U-^^i3^r, (1) 

vlan^'J^ (vid) t mm^x-h z>m7<fls<rmmt: 

Kttf-6*S. (2) ffliEtfJEH«£ra^mAN*»S>i£a} 

$^4/N'^r >y hC^itftVlDKHEtfcVPN^^l'** 
KVPN^P^trMPLS/^-yhSr^lSLTHPLSIB 
CiSaj-rSMPLSyC^r 7 h tfiggiJ^ <fi.fcmfSffllX .y 

-^CiOaiSSit*. iOx-yy/P-^«5Et:. (3) 
Sfiffliox y i;yi/-^ trfiiifCMPLSA-^- -y b fcjsart-* 

«»*«SW*^-h«5g». (4) ^-H«ti6»ft:J:'J 
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tomtom? mmy^tzmmx. v 

(5) BglBMPLS/^ F±fi£$f;L Ftf)535fcMA 
CT F U*fclS t £§<Ix y xvU- ? . 7<il>M 

[ 0 0 2 6 ] X, ±ie8WHi*»«^B3 1 iiitf . ft 

?& * -y F 7-7 Ici3tt*x 9 y^-^ tJSUT . (1) 
VLANMW ( VI D) t VPNaKPf 4 VPN7*^KO*«E£ 
Eftt4f-^k (2) UET-r/PSrfflV^MPLSMi 
OA^-fS^y Ffc^ftSVPN^WClEtfcVID* 

St- *VLANyCJr-y F£f£gP. SflttfcfHIMflX-yS/yU 

[ 0 0 2 7 ] X, JblEilHJi*»^ft4 1 i#Uf . ft 
^■y F7-?±fc:VPN£}Bj£U HPLSKTCSi VPNiO 3 7 

-f&*>y h7-?(=fe(tl»x.yx>-^{Cfc^-C. (1) 
VUtimm (VI D) t VPNaWlHfC* S VPN^K9*tlS£ 
K*f*r-7>K (2) WEr-r/l/Srffl^TVLANJ: 9 
Afrf v F t-lr 2 ft 5 VI DlcfE t VPN y K/U £ * 
MVPN^^^^tfMPLS/^-yhSr^LTMPL^I 

Kaaj-fftMPLs/^^hfisa. (3) mrEf— r^tffl 

ivCHPLSHJ: *)WtWv hlz$£ii&\my^>\, 
KJGfcfcVIDfc**), KVID5:^trVLAN/^-y h££j£L 
-CMPLSfflCjUtiJ-tSVLAN/N-ir-y F£j£35. Jfiifcl? 

[0028] 

imivgtomm (a) *^b3<o«ib& 

0 1 tt*3HHtf>VLAN t MPLSES* y F 7 - 7 cDiSB&HT 
*>0, 101~104{iftlAA~De0VLANT'$)0m^VID(VL 
AN ID)tTOIS*VCH4. llOii-f y?-*yF(WAN)± 
CMPLStJ: 9tt£SiX7fclabel-C««SftS£*r*-y F 
7-7 OfLS* y F 7-?h lll~~114<iMPLS»75X -y v 

acsjt 4>futx y 9X'foh. mmmvyx. ~, v>v 

-*lllM14«VLAN101M<M#4>AA*4VLAN^ir - y h 
(02 0) S-HPLS/N'^ y F (02 5(A)) fC^SLTilfl 
L, Sfl(fflc7)X -y v/U-^teMPLSA?- y b £VLANA;>- - y 
FC§E8ILTWig<OVLANtaj*-f 4 . 
[0029] i-^hh. Mfldx-y VLAHH 

VLAN/^.y hcT^fttcg-^vCfg/^-y 

VIDfcS£T£fl65^l'£ffliaLTMPLS/<*> 
F££fifcLTMPLSffillOfcj*aj-f 5 . HPLSBllOUWK 

#tjms*>r -y F & § W^ftflflx -y s tvp- 



SfifflX-yiZ/P-^JiMPLS^iOMPLS/N-y 
*F*»itfUX. S6iMffl7<;Pi&fJI^-Si:ft{=. VP 
N^i'fcjcWiDfcSSftU 7<;Wc#-cTMvm^# 
JflLTVLAN/^ -y F££j£U KVLANA^r -y F£VID# 

5ttvLANcaaj-f&. BrjgwvpNca-rsafnuv 

\Mfr ty pJ-COVPNfcii-f SSftfflSVLAfc / t$r >y F £ M<i 
t&ZtitX'Zh. 

c o o 3 o 3 02i±x -y i/>v—n\\<?>i$m l i&$mx'h 

0. ffiWX-ys;/P-^fcR-0«|SSfl|i-CV^. X-y 
^VP-7111(?)7^ FgS121{iEthernet-f 7x 
-^<0«fig$-filt, ^WLANiOVLANv^ y FSrSfl 
VPNi{SiJg5122{±§fiL^VLANy^-y FWID£# 
raLTVPN^^ijL. KVPNCiStfc^^/5^l«ai» 
(^71—^)1231(1=1,2,... V\XiJt&. mfettM 

4tSVti3t. (DVLAN ID(VID)t. 0KVIDCJ: "31* 
5e$<l*VLAN3ma-f5VPN*1$^-&VPNg«fF (VPN 

SKBlli. yp-fy/7o F 3;H32^fflv^TSfiMx y 
^^OigffiSr^ft^L^ MPLSfH^-f-y^f- 
^/KCaffl5<;HEttS)133t:afiBlx-yi;yu-^tf)i 

pt f* fne^Lfeg»^^^r 

[003 1] -9-r^-^123itt, A-^-y htfXh-fl 

&7—7M24J; 9£46i>. X, •t7 , ;P-7123i«iA-ir 
•y Ft-ir*ftS3S5fer F'U*t=H-?Vvt®tOBx.y 
-7S:*a6, Kx-y^-^OIPT-Fb-XH^iE^-tirT 
IBttS ftT v ^feilffl 7 ^;u$r MPLSffl/u-^ y /r- ^ 
M33 J: ^^WftRifttf. -^^^-71231 

(i; ^ -y h co ^ i x VPN yOlRVm^m y^)V 
$rjfAL(swa P ), X*-F*gS128Sr^LTMPLS«!lll 
MPLSHllW4^«>ift«$ft.T^*g 

mzz-ix yoummz. ^*^mplsv \^ y f 
*m<v%.mwz>v : J)v-9tx')v-r>7-?z,. gfi 

BO|x-yj/>-^«05>f y*-F'a512«4MPLSH110J: OMP 
LS/ s-r y F $:Sfl L s VPNMJ?'IgP129{iMPLSc7)VPN 5 
£#raLTVPN£i£Si|U KVPNtBtfc^;P-^123i 
(i=1.2,...)^A^-TS. 

[0032] ^r^-^123HiKaffl5^*ffllifet6 
Mz . r— 7"7H24 $:^H3 L T VPN JiE t/cv I D 5: 
^■5). Ol^T', VPN7^/KC#^.T^^VIDS:-^tf7 
?£ttMLXVLW*ir y F$r±^L, IJVLAN^^-y h$r 
VLANffl^5>f y*-F'« 121^LTVID*«5ttVLANC 
iMifcl-S. #x.yv;l/-^lll-114(C*>tt5x-7' 
;H24<7)rtS(±(3l-T' : 5:< . H-<WPNCB-f 4VLAWDVI 
Dfitt|3|tkaR^«r^. H2-C«^HWt*S* 
ti^fzff. ^-r)V-9\im5lZ^-fiol,Z VPN45(C# 
tl±J:0, 0 lKfcVvCSSAAOVLAN 101*^ 
JMDWLAN 104tCJiflA^-f2»fc. m3lZ*?£o 
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IZ 9 9 b 7«JU<7)Z7 -y 7>'X y ? Ill . 1 1 4TfT 

•y h{±X y^-^Hlt'MPLS'N , ^-y ht^oTMPLS^ 

£<5i*L. X y^-?114mAN/\'7- y 

tl. 3*fii|VLANi:|5l-C0VPNtCJl^-^»VLAN^fi$^ 

£>. 

[0033] ( B ) MPLSlCj; S^HtO* -y K 7-? 
06<iMPI3$£/^££gc7)*.y hV-^^®lttBJ0t- 
J>>5\ 200&£#*yh7-:?T-2fcS4 h± 
K^j£$;ft.£MPLS*B, 201&VLAN Domain SC£. 202.2VL 
AN Domain ££S. 203{iVLAN Domain*!®, 204ti4 > 
^-*-yh, 205Ji7r>f7'/-*-/l'(FW)-e£> , y. #VLA 
N Domain lZimm<?)±MWLmtfmtfLZtlX^&. MPL 
Sffl200fc#VLAN Doraain201-203ST'J)-D-C, MPLS?H<7) 
X -y ^WiVLANS-^-rST-OAM -y * (Pro 
vider Edge Router:PE)211~213#!£{t^ilT^&. 

[ 0 0 3 4 3 VLAN Domain m^201(C{iK^tfiEc7)Aife 
StiDVLAN (VI D=101) , B ifeStOVLAN (VID=2) *«3 ilT 
. A3kl&7)VLAN(VlD=101) fcflMtt hWV~9 (Cus 
tomerPreequipment Edge Router)212ti, EthernettJ: 
9L2Switch(;U v+vyj^miftLX^ YZ/lV- 
9PE 211««1«>#-KC«||LTV»6. X. BrfcgW 
LAN (VI D=2) «r»Jfi^i CPE/P- *214!i , Ethernet^ L 
TL2Si.itch(*-f •yf->^Ar)215fc«aSjh.. 12*4 
<9+V?J\TZmXv VlV-9?l 211*>«2*>jK- hlZ 
WAZtLXVl. VLAN Domain «*l202C«=&*a«!! 
E<OA£JgWLAN(VID=152) , CfcSWM y h 7*y h 
■/mtfLZtlX^Z . AiKRtf5VL/IN(VID=152)*ffljR-t6C 
PE;U-^221«i, EthernettCi 0L2Switch(X-f yf->/ 
A7")222£:fl-LTx-y it)V-9m\2<n%\<7)X- r-CJt 
££LTl^l>. X. Cifc^<0>f >h?*7 h223^CPE;l— 
?224(2, X-y^U-^PE 212^S2WjJ?-hfciS8§*l 
TV»*. VLAN Domain *E203KU*|RlfiK^)Ai^kOV 
LAN (VI D=1501) . C i£l?l<M VYyl-vY fiW&L £ tlX 
US. Alfe^OVLAN(VID=1501) ^^-fSCPE^-^231 
12. EthernettJ: 9L2SwitchU4 >y<f-y9'^T)232£ 
^LTl7 i^/P- ?PE 213*981?)*- h tc}g«g LT ^ 
So X. C^^-fyh7^'yh233WE^-^234 
x-yx/U-^PE 213C0^2fi0--K- h- $ ftTV > 

■5. 

[00 353 #«fcE^(tl.Ai^c7)VLAN(VID=101). V 
LAN (V I D=152) , VLAN (V I D=1501) tifsj— £73 VPN£ Iffig L T 

(A) KSrf J:3t*CPE;l— ^212. 221, 231 **l"f 

-t. Aife&<7)*>y b7-?(2=J7Sfl£MPLS$STl3j£U 
7?*XJS£VLANT1?||£LT&I>L2(VLAN) over MPLS* 
vh7-7jmt%&. X. B^frfcMPLSMfllfcji* 
fc. 07 (B) tSrfJ:3fc:CPE/U-^2MZKf7T-fT 
7*- /P205#W^2/3OX-f ■y^y : 77\7'SHB' i,zm 



H&k. 07 (C) K^tJ: 3 £4^7*^223. 2 
33(7)CPE;U-^224 , 234* { ^-^RTCig^$fi-C^I» J: 
d fcJL*. . C&mcr>* yh7-; (iMPLST-VPNSrffi^ L 
fcMPLS/VPNs*-y hV—flBMkltl. 

[00363 ( C ) L2(VLAN) over MPLS* y r- 9-9 
08(206 J: 0 A£mtzimt&&#i9Z & 
BJJ?)L2(VLAN) overMPLS*-y r- 7-?<O£tt0-C£> 0 . 
B6i:H-.S»fcliH-fiFf £ftU VLAN£«|j£-fS/U 
-?CPEA 212. 221. 231KU2L27 K UXT* SMAC7 K 
UXMAC A, MAC B, MAC GWSflT^*. 

[0037 3 (D) X?iV*/U-*0)1»£ 

9Jix-y : Jiv-9<m$mxb') . i2t^L:tx>yi; 

/i/-? SrPfflC^t i> 0 2 tox .y s;*- ^ t H- 
aMJ"fcttHH»tftL-CV»4. y*- KS12U4E 
thernet-f x-X^tSggSrfii, Bf^^VLAN «t OV 

LAN;*?- -y h 5rSfrfl» . VPN^iJg?122{iSfi L-feVLAN 
/^•y hWID&#B3L-CVPNSrg^iJL^ VPNKiBt^ 
77l^-?123i 0=1,2....)^?^ hSrA^-fS. IfT* 
;k-^123i^)VPN5<;WT-7*;H24(Cttia 1 O^ti. 
5C, ©VPN^^/KVPNaWU^), ©ETC**CI>E/U- 
^C0L2TK1^X(MAC7KWX), ©tfcbOOM ^^7 x- 
X, ©X-y^-^t^tSVLANOH^lJ^^ID), © 
VPNi (VPN instance :VPN«{J!Ff Wfta^J^tJE^ft 

[ 0 0 3 8 3 X. L2VPN;I/-f-y^r-7*;H25t:«, 0 
1 0 [Z7F$£ o izmZmtftf-ZVUmiZ. ©ISVLANrt 
WE;l^-^^L2TKW'^(MAC 7 HI^X), ®CPE;P-^ 
iWJl? i'/l — 9<F))V — ~?)^7?7Y UZ.UP7 
Y\sX) . ©CPE;l—^c0JR-tSVLANC0^giJ^(VID) 

08<OOTC14. VLAN(VID=101).VLAN(VID=152). 
VLAN(ViD=i501)O^ix-e f n(cWJCE$-«:-C. ®CPE;U-^2 
12.221. 231COMAC THUXMAC A, MAC B. MAC C. ©#C 

PEj\s-ftfmmthxvi''j\s-fm. peb, peo 211, 

212. m<n>V-T><> v?7Y\sM\Y7Y\/Z). ©#C 
PE/l— ^<OH-f 6 VLANWID(=101 , 152. 1501) tf&mtl 

[00393 vpism^-^yyT-fMmmmy^ 
t-7m i33«igftx -y isiv-fwmmftizthm 
mmy^ziim-z* n-vmzmti^mx'&m 

ti>-+y?7-vha)\szm\>.x&mmx.viS)\>-9fri> 

^liBlx-y^l— ^CS4IS»*fiSRL. LDP (Label 
Di str i but i on Protoco DlZfeiX #SffiCLabe 1 £ fj 0 

sts. ^t, mmm-y ^-9(0)1^- bi&zmi 

Hi, yl— f-V^rn h3;H32£fflV^TS^ffllx-y xyu 

itpjxy itfir-fto/ir-rrt-y 9 (ipt fw;0£*hes 
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[00403 V7)V-9\2S\<W\ly^)\4mfflXAt. 

ni.VID^t^VPN^lJ^(VPN7<^)SrVPN7^T- 

JiVLAN/s^r ••; V t,Z^ttlh%W.T Y U^KSOv vtL 

)\s-T;*v7TWX£%ih>. OUT, $K&my<lVy- 
-7VH33J: l )i;l'-7 , ^'7?7H (IPT K 

;k push^^/WftftiiUf. -9-y;U-^123i«i03^ 

ALTMPLS/^y r-££j£L(swa P h f^MPLS^-y hi 

[0041] gut. i-*>®feztiT^z>wismftcom 
izz^xmmmy*>\/Zttimi%tft>MPis/*ir-y b# 

-9<T)yA Vt- HSl28liMPLSailOJ: OMPLS/^-y b 
*WI U VPNf«gi|ail2«iHPLSOVPN5^*«SiLTV 
PN^iESiJ L . SEVPNCK * 123i (i=l .2, . . . ) 

^Kh-th. V7>v-?mitemmy<)\s*mm-h 

Mz . VPN 7 7/H24 £ #!H L T VPN 5 </KciE 

fcfcVIDSr*ft*. OUT', VPN^HCtttTSfcfcVI 
Dfc*tf * ^£ttfla IX VLAN^ y h L (swap) . 
t£VLAN; ^ -y r- £ y4 Vfj- HSS121 Zft IX VI Dtfjjrf 
VLANKatM-*. ft, *Xv ^-^211-213(08) 

-WVPNKaf*VLAN<OVIDfiJiRtfcURRfe«:V%. £ 

=1.2...) ^la&ffl ^;H33<4VPW5(cfi=tt-f 
h. 

[004 2] ( E ) my—7*)V0>&s8L 
VPNKii-f 6VLANH±Tfflfi*ffiS J: 3fr*K«. 
(1) ^Cn^VLANA^-f SI 7 ^-^ra^/P- h 

7/H33(09) fc!S^7</l*iEttU *>o, (2) VP 
N 7 </kr- 7M24 , L2VPN^-f - V 7M25&& 

mmsmxxh ht&®m& my^vy— 

7/H24, L2VPN;U-f-y^f- ^H25Sr^-Tl.tC 

0 1 o ( a ) icsc* j: a ic, t-r. wmmm? 

N^/U), VLANaMiFF(VID). VPNi $r^U-^*»'^A 
*-T4. ^ft^T-^tfiyi^-^CA^ftl.i:, 
ISx •/ iSiU-?eomyK>l,9mm26iZ. Eftlzj£&t 
|>VLANc7)CPE;U-^<?)MACrKL'X$rARP(Address Resolu 
tion Protocol )*tt-5T*«>. X, push^/UtfttS*! 
^MPLS^'jr y ^jSaj-T4gB80-f ^Hx-^S 
40, 0 1 0 ( B ) fcijrf J: a fcRJ6l/CVPN5<rt'^- 
77H24£#l£-f6. 



[0043] out, ;u-f-y^-rywaasi27 

(i, SX-y yVU-^S^-fSCPE^-^MACT* KU* 
Sl/VLAN^S'ff (VI D) $-VPN7^T-7"M24j: 0*46 
TL2VPM-- f-y^x- ^H25tfMirectCbnnectfB«S: 
iBfct*(Hl0 (B)#BS) . U>£&, VPN$rtgj£t 
S«-VLAN(VID=101. 152. 1501) fcSSW" Si -y S^-? (P 
EA. PEB, PE0211. 212. 213ti*fl*!h.iBGP£JflOT. 
gl7 v/L— ? tCjfggtSx-lf/U-^CPEOMACr K V 
X fc gx y y/U-^CD^-TV* 7?7H1/X (IPTKl^ 

x) .viD^ffl^LTffiox-y^-^n^ai-ri.. cm 

ti0.#l7 s//l— ^ tiSfttBffitca^V ^TL2VPN7U 
-*y? J r-7M&t:fE&1-Um 0 ( B ) #K?) . 
feLLtJO, #X-y^/P-^2ll, 212. 2130**1**1 
CI±08<OAi^|WPNtOUT01 1 (A) - (C) 

[0044] ( F ) CPEA*^CPEC^CO5if|0iJ 
01 2{^^A^KOVLAN(VID=101)fcM-fSi— f 
)V- 9 CPEA*^±Rg<0 A±HC0VLAN (VI D=1501) CCJRt S 
i— fyl—^CPEacy^ y h *iSli^-&iSm0«T&6 . 
i— f ;P-^CPEA{±VII>=101 ^ ^aWtJnS *utv 

LANv^ y hPKTl5rj*tB-rS„ X>yv>-^PEA 211l±^ 

;K=26:ikJSlAOVPNIiSlJ^) fcKiSiffl?<;K»push9< 
/W Sr ftto L T * S MPLS/ <4r . y h PCT2S- 4fi!c L T MPLSIB2 

oot^jti-ri,. aa. MPLSA-^-y hpKT2(i^yj|g^§*t 

TV^MPLS|Hrt<7)gSSC*oTfii*ffl7^$:f=Ht#^ 

s w^Sfiffllx .y i>)v-?m. zmzimth . 

SfllBJx-yxVU-^PEC 213U?^fr51-L. 5g5feOx 
-if ^ CPEWHf VLANt^iJ^ (VID=1501) SrftJn L 
TVLANA'^r-y hPKT3£ffr£U VH>1501j5*JS*^*VLAN 
(Ciitiitl.. ^*lt«fcO, VUN/^-yhPKT3(ii- 

-muzimth, 

[0045] ( G ) L2(VLAN) over MPLSiOMft^a 
01 3St/014liL2(VLAN) over MPLSc7)j*fl3!!ia7n 
-X'hh. MftlBSx y x/U- ^ ti; ^ -y h jfi* h t 

vhtz? rtmtuztix twi'^iuf 

•/7301h ttiO$*L-CU^mtfMPLSA^-y ht'feS^ 

f>ii^MPLsosaa^fft\ ?fvmu$tix^tii£. 

K^^K^ifl^VLAN ID(=VID)c7)ii?rttaiL(Xf--yr 

302) . VIWi*«4096J3LhT* S * s f-x y h t T 

303) . 4096I^T'£>*llf, VID(ioeHO-4095^S^.T 
^it«^^7hSWIW4. L^L, VID(i^'0~40 
95£7>®B(CAoTU*Uf\ VLAN IDfcVPN^^cO^x 
-^H24J#iLUf y7" 304), VPN^HItfUjl 
$*l^A»f-x-y^-rSUr y7305). «a$fL«r»tM 

306). 

[0046] U»*». v^.yK0555tMAC7H^J: 
0 Sflilx y ^h-^WI^-7A y ^ T K (IPT H 
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VX) fcl^PN/P-f y^f -77H25J: DIASUf7 
7307). ;l^-7A' 7 ?7KU Aifi&ttlH. SS&ffl?^ 
)Vt- 7VH33£#ra I T$d£JH 7 </Kpush yK/U) £ 
«»Uf y7308). Kpush^PS-llfglBKOttTMP 
LSHKitilJ-tS (Xf y 7309) . W-rJijIKlOflx . y ^ 

-^osast'$>^„ gift. MPLSfflrt-c-^5<;^u-^y 

MPLSv^-y h«i^lS^$ilTl^MP 

W^ftllx -y i/'/u- ? tcim {fTI£i*$ ilS (Xf -y 73 
10). 

[0047] Sft{||X-yy;U-^(iMPLSA^. / r-**fiM 
L£*>f x y 71 (Xf y 7311). SMWiitf. lBJfl 

312) . owe, 2|ig«ac0VPN7</PSrttttlLUr-y7- 

313) , VLAN \Q(=Vl[))tmyO\si:c?>ttm7— 7VH24 
S:#raLUr y7314) . VlDa%£3*ifci&»f * y ?-f 
l>(Xf -y7315). VIDj&^SftfcWltf^v 
*L. VIDtfSSJISftftyr, 2BJiB^5^t*|.L. M 
VIDS-S-tf ?^&0(tTVLAN/^ -y h £ffr£-f & (Xf? 
7316). OUT. VPN7^/Uf-7"/H24$r#SLttfi^ 
-fy^7i-X2rS», IIM y?7x-X&;:VLAN^y 
h£i*iiJL(Xf 7 7317). $g5fc<Ox— F/P-^CPECtfV 
LAN/N'^-y hSrSftLTHffg^JJiaSrfr^ (Xf -y731 
8). 

[0 0 48] ( H ) VPNf -7>UDW.m>lim 

mnmm&mxv ^-izzm*. ^mmbtix 

#]*fc»M>. *ZX\ VPNW^B^-fb^t-CVPNf 
-7VH24. \25£W$i?Z>&mmZ>. 01 5<ix~ f 

1. x— f/l^-^CPEA 212(29S3fc<7)X~ f;l^-^CPECOM 
ACTKl^XAq^JJT'&ftff. ;1^-^CPECC7) IPTFl^X 
$T-&tfARPy\-^y t-J/D- r-'Jf-vX h-rs. 

2. X-yvVP-^PEA 211tef£ARP/^-y r-(7o-r-'*-r 
Xhy^-y MSrSfrffttf. t&^y r-<03b'-£^ 
j£L. ffi(7)X.y:x/V-:?PEB. PEC 212.213{C^-r. 

3. -x- if^-^CPECJS gtfcOIPT h' 1/X 5r^t?ARPVN-r 
•y r-£gfrf*Uf . ARP-reply/^-y Mr:g#<7)MAC7 V 
VXZm:Xm£th. #x-yi/*yl^-^PEtiARP-re P ly 
tVr*t biZX 0VPN7<^f-7*/H24.VPN;l/-f V7\2 

stctitt'S^cPEcoMAcr Fisxz&mmzwMtz. 

4. X. SSBWt. IPTHWXSr-g-tfARP^' 

[0049] ( I ) |5]-VPN(CJSt-|>VLAN[5l±£7)afi^ 

010.011 £#KLTlft0JL£VPNf-7/l^ffr£ 
VLANH±3&»a*tiHi*1¥i ofc 
A<. [§ItVPNCJaLT^ti^VLAN[5]±cOilft$»± 
LfcH*£*«&4. 4***6^. ffl(i*jh<0VLAN*»«-r 
Sx-y ^-^[aicfe^TiBGPtcJ; l,yu-f y^tB^cT) 



ilSiffjhf*. ^idCtfltf. L2VPN^-f>^ 
f-7M25tCiifi«ibfe/P-^CPE«0 MACTh'UX, ^ 

UX(IP7Kl^X)#SI§$*i&<$:9. iiftSrffo^fc 
=5r£. 

[ 0 0 5 0 ] 01 6J±fflfigit<9VLAN##£-f Si§£<9 
L2VPN;P-f>^f-7';H25^J«j!!ia70-T*S. 
flfr^VPNCoWC. gX-yi^-^PElCVLAN ID(VID)& 
tfVPNSB!FF(VPN5*OW SriftSA^-f 6 (Xf y 7-40 

1) . OUT, 31fiSiJ:VLAN^TSrA^-ri»(Xf -yT4 

02) . &i -y s^-*PEMtVPN7</Pf -7>£ gijffrg 
L(Xf y 7-403). OUT\ #X?y;l/-*PEliL2VPN/P 
-f y^f-7;H25^directConnect fB»Srff«f 6 
(Xf-y 7-404). 

[005 1 ] L*>£f&. iBGPSrffioT. VPfOP-f y 
1ft#g( i~ if /l— ^CPECO MAC7 K UX . X -y i/)V—9<7) 
;U-7Vn' 7;7K1/Xf) £ iHl»jk3 *xT V^VLAN 
tfffiTfc&oTv^i y ^-^PECMfrri. (Xf -y 
7*405). L*>U fflftg±$*lT^&VLAN#ETi:£o 
T^5x.yxyl/-^PEt:«VPN;P-f y^DHItaMIL 
«-x -y x';l^-^PE{ifl!!OX y i/VP-^*^i*^>^ 

r<?.;p-f >7ffl&z%mi. mfr-j-yytimzm 

^TL2VPN;U-f y/f-7;H255r#«-ri, (406) . H 
JitCct 0. x-y^-^PE<7)L2VPN;u-f y/f-7-;H 
25^iifflf|«iBfe;l^- ^ CPEC7) MAC7K1^X. ^-^C 

rats*, !Ei»ffl7^j-jRf#-rsv:i:*5T-#-rafi^± 

JtcovLAi: JiaflS-ff 3 C fc =S:< =5:6 . 
[0052] ( J ) VLANc7)user priority fcMPLSfcfctt 
^IP Precedence 

017 (A) ^-TJ:9tVLAN/^7hc7)^^{i3b'-y 
bcOuser priorityS:^. C103t*-y hT#MACT*SS 

*#f-mtfr7-f^yf -faws^. 0i8 (B) 

7-f-/l/r-'EXP2-^. <r«03h' y h-^ffl^TIP Precide 
TKe£3kM~? h. i<7)IP Precidencetr7-f *'Jf ^ffi 
{i^WSW'^U*^ 0 . ftffi**/jNS «tn(f 0) . 

y f #«< < . isi^iwif77 -y^-'j 

f -f* 5 ©^. -e^IT. X-y^-^T'VLANVN°^y 
MPLS/^-y hCSartiie. 3t'-y hOuser prioritySr 
EXP7 -f —)V H lC}f A L . X. MPLSVN^-y h*>f> VLANyi 
^•y htC^-TSIS. 3b' -y hcOEXP 7 -f Y<n\? Pr 
ecidennce$ruser priority 7 -f — ;P F(C}f A"f"l> . Z. 
COJ; dtC-TiKf . VlANCt5»t4flbt*IJW*HPL^|KiJ»t 
SIPPrecidence$IJffllt LXW&HX"£ . X. IP Precidenc 
eM»*»(5»7CWVLAMfc*jtt4 flBtiS!l«fcg|-f C fc aSf*"C* 
5. 



(ai))02-164937 (P2 0 0 2-'l?t$ 



[00 53] -ftfE 

(WEI ) &W*-yh7-7-b£VPN£^!£U 1£VPN£ 
9. 

[0054] (ftffi2) HUte-f ^^7x-^gS(i, 7 

1,/^-y h£MPLS<7V^y ht^LTMPLSffltCiSaj 
U SfKBIcox-y^p-^tiMPLS^iOSfiL^MPLS^ 

/I* „ b^VLANCTV^-y HfcJffltU l2VLANK$r.y h£ 
jMfifflVLANtH-cDVPNtJS-rS VLANtWtTiSdi- 

[00 5 53 ( ttf E 3 ) fl|f2x -y ? teVLANtfy 
•y ht*4*l«VLANaH!HF(VID)fcMPLSWC^-y 

ftffllJX >y y/l — 9 (iVL AN/ "C^ -y hWIDfc/E tifcVPN5"C 

THPLsmtaas i . »imx -y ? o s 

flL^MPLS/f^7 MC^ftSVPN^/WCtEl^VID* 
^VID^#rSVLAN/^>yh2:4jSL. KVID^ 

hV-9. 

[0 0 56] (fflE4)«Ex-yS;^^tt. SflflO 

B*»3&f 4C)Sffl7^&g(ill!x^ 7 H 

U*fc*t(G3#TiaS*S-r-:r/U£«itt. £flflx-y 
vVU- .y hflMfBjtMACT* H tfcSfl 
x -y * Kr- 7>V£ 0 Sff x 7 9 

ffl^^Sr-tWLS/^ -y h £4ij& LTWLSJBtiSasr 

ifc^mtfl»#lS3IBfJ^yh , 7-?. 
[00 57] (ttiE5)1ifflVPN£««-t4VLANfc«& 

-rsx -y y/h^uttm, kx -y 

S VLANflMciSHOT K ?<7)7 H U * * 

ffltc L T TnTI Sffiox ■/ V)V- ^tciMJUL, #x -y v/U- 
?(i§fltif #£g-^T M -W/U-f-^^f— r/US: 

ffr£U iHfiffllx-y^-^ji. Ki/'f+au-tyT' 

0»^-y hOJBfcfcfBtfcSfgx-y =J>V 

-9. 

[00 58] (#fS6 ) x-y SM^ttMiaStihSft, 
"O >4 VLAN*«ffiH $ fx£x y 9 IZIMICDT Vl<A 

mmmifrK zkiftrnk^zmisimo*-, 

hV-9. 

(#te7) iMffiiix-y^-^ii. mmw&mw± 



<nviuv*ryhzim?hzkt:®mk-rhttWL2mi 

(ttfE8 ) iMfUfflx-y i^-^liVLAN/^-y hff)99l,Z 
$£tl&3-— fffi5yfl«S:MPL^|OIPgBtfSffifc LTMP 

LS/S'^r y h O^/HC j?A L . SflfflX y ^/P-^liMP 

*mLk-$-hmz2im<n*»,Y-v-?. 

[0059] (#IS9) *3T*-y hV-^±tcVPN2:JB 

X -y 9 IZti l . VLANI&3IJ7 (VI D) k VPNi^ij^ T' 

fflV^TVLAN*»/i>iMaj$fl5/^-yhfc:-tinSVIDtCiE 
tfcVPN5^/l'**«>. KVPN^^^-^tjMPLS/^ y h 

^.^^ fc &&ftPJx-y i?)l-9. 

[0060] (fHE 1 0 > huIEx -y 5 
flfflcOX-y j/;U-^t|6jffCMPLS/^-y hfciiifrtSg 

ssimzthjis- h*eaj. s^gptw j: •) flags 

ix^gS§Sr^-fSlsiSffl7<^&Smilx y 

cwjES-e-riBittsiKaffl^^HEttaf. tut, m 

teMPLS/N-^ y h^ic^Ji. -y h^feMACT H 

izmttc%mx.vi;>u-9mfr. tm^m^ivtm. 

®£ Y )^m^ y^il-9izmtt^my<>um^. 

£.mt& . ^ i: Sr^fiS fc-T SftfB9 leit^x -y 

[0061 ] ( Hii 1 1 ) HEMPLS/^ -y h ^jjswi, 
fllfiVPN $rli^-T h ffi WUW t x y ^';L— ^ J: 
Oil^flT < SIJx >y H t-^ t Kx y 

t^iwi5gfix.yi;yi,-^^^«>s. ^t^msfcl-s 
ftiei oieswx-y^-^. 

[006 2] mil 2)ft^-yh»7-^±tVPNS- 

Tmizm-bT7*Amzmmh*vY T 7-?t l zm 

4l7 y/l'-^tt^t, VLANKSJJifF(VID) tVPNaKH 1 
T'**vPN7^<0»JE££tt*-4r-7A', mifer- 
7";U$rfflV%TMPLSfflJ; OA^-tS/^ y h(=^*ni»VP 
N7^;U:£-t^VIDS:^. laviD^r-i-tfVLANV^-y h 
Ir^LTMPLSSitiliaj-rSVLANK^-y h^g?. Srfii 

t *«8St -rsgflilox -y Viv-9. 
[0063] (mil 3) h«7-?±l::VPN£ 

Tm,zm-hT9^w&Kim-h*-y bv-9izm 

ily ^-^(Cfc^T . VLANiSSW(VID) t VPNMfflfF 

•cA&vpN5^K^*riE*ia»r4r-r;u. Mar- 
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•y hi^jaLTHPLSIBCiSaj-rSMPLS/t^v h£j£S, 
fflfBr-ryl'Sfflv^TMPLSHJ: OA***/**? hfc* 
Sft4VPN5*C/MCiEtfcVID«:$H>. KVID££tfVLAN 
/<^ y htr^LTMPLSfflCjUaj-rSVLANy^-yh^ 

[0064] (ttffil 4 ) x-jri^-^iHC. gftfll 
cox-/ ^-^tiDjtt'CMPLS/^-y h £>*aj-f 4&85£ 

«Bt«fet6BWB9^t5lll«x -y 

LSy^ -y r-±j£S5l;t J*7- v h^555fe^lEbJtSfix-y 

WB»ffl7'0i'**tfMPLSy'C^ . y h ££{£-f4 . CI i: £ 
^'fflt -fitiiE 1 3IE810X .y i^-*. 
[00 653 (ftiE 1 5 ) ffifEMPLS^ -y h&SaWi, 
fJfiEVPN£flfj£-$- 4fl&WLAN£8M£-r4x y J; 
9 i* ^ftT < £> fgx y ? £07 h' U * i: ^x -y 5/A- 
- * CSR? £ VLANIMUHCOT H b X k Oiffl^irtt 

bm&tzstiiizfflgsimxy 
ans-fzmz. zkmmkthmii 4m®<r)* 

[00663 

ISRknmi laJsWKHCiWf. hplswvpnskpp 
(VPN5^W £20t'-y r- „ 4f-v H7*7 r-7 
-?037&#Cfc^T£0MPLS££ffl-f4.ri:KJ: 
0 . VLANtCj; 6«S®Kit^T«4*»t:^«0VPN*R 
VLANtJ:6VPNjR<0li8IHi4.(»6O|BWI*^yT 

KifUf. VLANWiSSwitchingHUBT'T^-feX^^-y h-V 
-?£*f§iSU MPLSWJEyU- ^Tnr^-y r-7-:?£fli 
SW*ii:KJ:9. £ffi$:VPN<L2(VLAN) over MPLS^ffi 

tin. mmmsmi\r-?iwm£&&itr. mm 

ifi«rawwtfU:k:MPLS{cJ:4VPNS:flBiSt*ii:"C 
t&ZktfX'ZZ. 

[ 0 0 6 7 3 X, *fHHtJ:fllf, VLANiMPLSfgtC^ 
■y r-3E8t£fr p 4 7 x-x(x -y i^-?) Srffcttfc 
VLANiMPLSO*-y h 7-7 9. VLAN 
a»fcMPLSO^£$g£fr3.ri:#-C3. SflFfirfi&T 



JSfB, m,&mTZZ>±o£l,tzfrt>. VLAN 
■Cffl**lfcBRf*-y h7-^*S«tL2(VLAN)wer MPL 

[013 *«W>VLANkMPLS^)att*-y h"7-?<7)«Bg 

[112 3 x -y 1^)^-9 ^mm^mx'hh . 

[03 3 VLANfcMPLStfV^-y h ^^©1^0^*4 . 
[04 3 VIDiVPN7<;lwy^$-f-7>-CS>4. 
[05 3 x -y ^-?^ijcoffij£0T'£>l> . 
[06 3 MPLSWJflfcJ: 4ifei&7)*y r-V-^JBfBSWJJH 
T*4. 

[07 3 h^-^JBJBKBBHrcft*. 
[083 L2 over MPLS*y r-7-;7-C$>4. 
[09 3 PE;U-^(x-y ^-^)Wrt«HIJSTft4. 
[01 0 3 vPNr-r;^4iBgi5iBj|ax'$>4. 
[01 13 &^vis)V—?[,zii\ih-&M<Wmy—7)V 
SWJB?fc4. 

[012 3 CPEA*^CPEC^^fifftB;10T-&4. 
[01 3 3 L2(VLAN) over MPLS^Mft#Ul7n- 

[014 3 L2(VLAN) over MPL&Oj£fi«yi7O-<*0) 
2)Tfc4. 

[01 5] CPEAi^CPEC^iHif 6«a<=&it«¥m 
HB0T*4. 

[016] iifiSt±VLAN*eS!tt&*^CiJ»t4L2VPN 

[01 73 VLANttJ{t4x-if7-7-f ^T-f iMPLSfc 
fc»t4IP PrecedenceCO*tJSlttHB0T'S>4. 

[ 0 1 8 3 h vm<m$MX'h 4 . 

[01 93 «^x-f -,i->?j\-r\izm-ts>x-\>zr 

;l>-Tft LfcVLANflteRWT* 4 . 
[02 0 3 VLANC0MAC7l'-A7*-V-y hT*4. 
[02 13 VLAN03eSW?*4. 
[02 2 3 M>LSK^iaT*6. 

[0233 y^vm^mm^mmmxh 4 . 
[024 3 xa\7 y<nmmjfm\mmwmx'h 
h. 

[02 53 ^A^-y^cox^7^i5iBfl0T'S>4. 

[0263 w\sn?mwFmx'h h . 

[02 7 3 MPLS/VPNs<7DiftBH0rS)4. 

101—104- • »L*A— DC7)VLAN 

110- -MPLS* y r-7-;7 

111- 114 • • MPLS8I<7)X y SWCft(t6*lfcX -y i^l/- 
9 



(&3)>0 2-164937 (P2002- rtii& 




(&4) )02-l 64937 (P2002- M 
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